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Sum rules are derived relating Dirac mean square radii and anomalous magnetic moments of 
various couples of the ground state l/2 + octet baryons with the convergent integral of the differ- 
ence of hadron photoproduction total cross-sections on the baryons. The chain of inequalities for 
corresponding total cross-sections has been found from those sum rules. 
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Recently, the new sum rule has been derived [l| 
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(i) 

relating Dirac proton mean square radius (r 2 p ) and 
anomalous magnetic moments of proton k p and neutron 
K n to the convergent integral over a difference of the to- 
tal proton and neutron photoproduction cross-sections, 
in which a mutual cancellation of the rise of the cor- 
responding cross-sections for uj — > oo (uj is the photon 
energy in the laboratory frame), created by the Pomeron 
exchanges, was achieved. Using similar ideas the new 
Cabibbo-Radicati [|J like sum rules for various suitable 
couples of the members of the pseudoscalar meson nonet 
have been found in Ref. [|| . In this work, to be fascinated 
just by the very precise experimental satisfaction of the 
sum rule for a difference of proton and neutron total pho- 
toproduction cross-sections evaluating both sides of ((T|) 
(for more detail see jlj) and getting (1.93± 0.18)mb and 
(1.92± 0.32)mb, respectively, we extend the method for 
a derivation of all possible sum rules for various suitable 
couples of the members of the ground state l/2 + octet 
baryons. 

Really, in the first place starting from a very high en- 
ergy peripheral electroproduction process on baryon B 



e-(p l )+B(p)^e-(p' 1 ) + X, 



(2) 



with the produced pure hadronic state X moving closely 
to the direction of the initial baryon, one comes (see 
[H) to the Weizsacker - Williams like relations, relat- 
ing the difference of q 2 -dependent (the photon trans- 
ferred four-momentum q 2 = — q 2 ) differential DIS cross- 
sections with integral over the difference of the total 
hadron photoproduction cross-sections on octet baryons. 



Then utilizing analytic properties of parts of forward vir- 
tual Compton scattering amplitudes on octet baryons to- 
gether with previous result one comes to the universal 
(compare with l|T|)) octet baryon sum rule 



l[FiB(0){r 2 1B )-F 1B ,(0)(rj B ,)]-[£^ 



4m 2 B , 



du> 



■yB-yX 



7_B' 
Vtot 



*X , 



(UJ 



(3) 



relating Dirac baryon mean square radii (r 2 B ),(r 2 B ,) and 
baryon anomalous magnetic moments k b , Kb' to the con- 
vergent integral over a difference of the total baryon 
photoproduction cross-sections. As there are 8 differ- 
ent members, p, n, A, E + , S , S~, H , S~, of the ground 
state 1/2+ baryon octet, one can write down 28 differ- 
ent sum rules of the type ([3]). In order to evaluate the 
left-hand sides of them one uses the baryon masses and 
magnetic moments from Review of Particle Physics [i| 
(the S° magnetic moment is determined from the well 
known relation fi^+ + /ig- = 2/i£o) and Dirac baryon 

are calculated by means of the 



mean square radii (r 2 B ) 
relation 



(r 2 1B ) = (r% B ) 



3kb 
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(4) 



where the baryon electric mean square radii (r BB ) are 
calculated by Kubis and Meissner Q to fourth order in 
relativistic baryon chiral perturbation theory, giving pre- 
dictions for the E~ charge radius and A — E° transition 
moment in excellent agreement with the available exper- 
imental information. 

As a result one gets numerically 
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tor X ( UJ ) - ^tot~" X (^)] = 2.0415m6, then in averaged a^ t ~" X (uj) > a]^ x (uj) 



~Y~ [ — [PtT^ X {u) - olft^ X {u)] = 2.0825m6, then in averaged a^ t + ^ X (uj) > a^°^ X (uj) 

oo 

J -^-[a^ t + ^ x (uj) - a]f t " X (uj)] = 4.2654m6, then in averaged a]f^ X (uj) > ajf t ^ X (uj) 

oo 

~2~ / — K'if'^M - °tot ^ X ( UJ )] = 2.1829m6, then in averaged a^°^ X (uj) > ajf t ~" X ' (uj) 
w z a J uj 

oo 

-3- J — [^lot "^M - vlot ^ X (u)] = 1.5921m6, then in averaged a^^ X (uj) > o}~ ~" x (uj) 



- I — [a^ X (uj) - a^ot ^M] = 1.6673m6, then in averaged a^ X (uj) > a^°^ X (uj) 
m J uj 

00 

/ 77 \. a ™t* X W ~ a toT^ X {^)] = -0.4158m6, then in averaged a™^ x (uj) < <r£ t + ^ x (uj) 



OO 

J ^ RoT^M - <?tot = l-6667mfe, then in averaged a^ t ~* x (uj) > ajf t " x (uj) 



00 
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tJT^M - °tot ^ X (^)] = 3.8496m6, then in averaged aj^ x ' (uj) > a]f t " X (uj) 



— [cZiT^H - <>lot ^ X (^)\ = 1.7259m6, then in averaged a^ X (uj) > ^ X (uj) 



OO 

ir z a J 



' U KoT^M ~ °1ot ^M] = 3.3180m6, then in averaged a^ X (uj) > a^ot "^M 



UJ 
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tot" X {u) - <7^°^ x (uj)] = -0.3260m6, then in averaged a^ X (uj) < a^"^ X (uj) 



oo 

~2~ / — [ a tot" X {u) - Vtrt + ^ X (u)] = -2.4573m6, then in averaged a^ X (uj) < a^ t + ^ X (uj) 
n a J uj 



[ — K 7 T X M - Vtot ^ X ( UJ )] = -0.3747m6, then in averaged a]^ X (uj) < a]f t ^ X (uj) 
it a J uj 



I ' ^j-[<?i!Zr X (v) - v1ot = 1.8082m6, then in averaged a^ x (uj) > n]f t ^ x ' (uj) 



ir 2 a I uj 



oo 

-J- /" — [ct 4 7 ™~* X (w) - CT t 7 Q f = -0.3156m6, then in averaged ct 7 ""* X (w) < cr 7 f 

OO 

— / — RoT^M - °tot ^ X (^)] = l-2766m6, then in averaged a^ X (uj) > a^ t " x (uj) 
it a J ui 

oo 

| ^[^f^H-^f^H] ^-2.0831mfe, then in averaged a 7 f < CT 7 f 



oo 

^ y — [ot£ - ^ = -0.0006mfe, then in averaged u^ t ^ X (uj) w ct 7 ^ ^ x (uj) 
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J ^-[<Ttof^ X (u) - <?tot ^ X (u)] = 2.1823mb, then in averaged a]^^ X (uj) > ajf t ~" x ' (uj) 



uj a o 



oo 

~2~ / ~~~ [ a to^'^ X ( UJ ) -vlot^ X {u)] = 0.0586mb, then in averaged <j?£° ^ X (uj) > a]^°^ X (uj) 
n z ct J uj 



ui A a 



oo 

y -^-[alot ^ X ( u ) - a 1ot = 2.1823mb, then in averaged er 7 ^ ~" X (uj) > o?* 



oo 

— — y — [ct 7 q ^ (uj) — o~lc t = 2.1417mb, then in averaged 



oo 

-o- / — [ CT Zrf +_>X M -°"7 t = 3.7338mb, then in averaged ct 7 ^ + ^ X (w) > cr t 7 7 

7r z a J uj L 
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"X" / — [°tot ~" X {u) - a]° t ~^ X (uj)] = 0.1168mb, then in averaged a 1 t ^" x {uj) > ~" x (w) (29) 



~^a, i ~^\. a t^ X ^ "^H] = l-5732mb, then in averaged a^"^ X (uj) > a^ t X {ui) (30) 



r^T / TrktS - °tot "^H] = -2.1238mb, then in averaged a^ t ~" X (u) < a^°^ x (u) (31) 



n^a / ui 



2 /"do; 



[°tot ~* M-^tot ~" H] = -0.5316mb, then in averaged cr t 7 ot ^ (w) < (w), (32) 



from where the following chain of inequalities 
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H > er^H > «7& — (w) « ^ "~ (w) > (77= — H > ( W ) > al- "~ (uj) > *& "~ (u;) 
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for total cross-sections of hadron photoproduction on 
ground state 1/2+ octet baryons is found. 

Experimental tests of the derived sum rules, as well 
as inequalities Q33p . could be practically carried out pro- 
vided there exist data on total hadron photoproduction 
cross-sections on hyperons as a function of energy which, 
however, are missing up to present time. Nevertheless, 
the idea of intensive photon beams generated by the elec- 
tron beams of linear e + e~ colliders by using the process 
of the backward Compton scattering of laser light off 
the high energy electrons @ is encouraging and one ex- 



pects that a measurements of the total hadron photopro- 
duction cross-sections on hyperons could be practically 
achievable in future. 
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